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E ffe c ts  o f  w a te r  m o v e m e n t  a n d  a e ra t io n  s y s te m  
o n  th e  s u rv iv a l a n d  g r o w th  o f  h a tc h e r y  b re d  su g p o  
(P e n a e u s  m o n o d o n  F a b r ic iu s )  in e a r th e n  n u rs e ry  p o n d s
F .D . Apud and A.S. Camacho
A n  e xp e rim e n t was co n du c te d  to  d e te rm in e  the  e ffec ts  o f  w a te r m ove m en t and a ir l i f t  
ae ra tion  on th e  surv iva l and g ro w th  o f  Penaeus m o n o d o n  f r y  reared f ro m  P4 P5 to  P3 2 P33  in  
ea rthen  b ra c k is h w a te r ponds. S ix tee n  192 m 2 ponds w e re  u t il iz e d , co m p le te  w ith  rese rvo ir p o n d , 
w a te r s u p p ly /c o n tro l/s c re e n in g  and a e ra tio n  fa c ilit ie s . F o u r tre a tm e n ts  w e re  tes ted  as 
fo llo w s : T re a tm e n t A , f lo w - th ro u g h  6 h r /d a y , w i th o u t  a e ra tio n ; B, f lo w - th ro u g h  6 h r /d a y  + 6 h r /  
day a e ra tio n ; C, f lo w  th ro u g h  3 h r /d a y  +  3 h r /d a y  a e ra tio n ; and D , f lo w - th ro u g h  3 h r /d a y , w i th o u t  
ae ra tio n . A  d ry  fo rm u la  feed co n ta in in g  54.7%  crude  p ro te in  was given f ro m  th e  second w e ek 
o f  c u ltu re  pe rio d  at a rate o f  20% estim a ted  p ra w n  biom ass. The a m o u n t was reduced to  10 and 
8% b y  the  th ird  and fo u r th  w eek, respective ly .
H igher surviva l rates w ere a tta ined  in  tre a tm e n ts  B and C (68 .6%  and 61 .9% , respec tive ly ) 
com pared  to  A  (51.6% ) and D (46.0% ) (Tab le  1). S urv iva l per p o n d  u n it  varied f ro m  th e  low est
Table 1. Percent survival o f P. m o n o d o n  fry  reared for 28 days, from  P4 P5 to  P3 2 P3 3  in earthen  
nursery ponds using d iffe ren t w ater management schemes.
T re a tm e n ts
R eplicates (B locks) Mean per 
T re a tm e n t1 2 3 4
A 48 .6 52.1 59 .9 43 .8 51.1
B 78 .8 59 .0 71 .7 54 .7 68 .6
C 54.9 78.7 64 .2 49 .9 6 1 .9
D 35.9 56 .0 60 .0 32.1 4 6 .0
Mean B lo ck 54 .5 61 .4 64 .0 47 .6 56 .9
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observed value o f  32 .1%  (tre a tm e n t D) to  the  h ighest value o f 7 8 .8 %  (tre a tm e n t B). A na lys is  
o f  variance show ed a s ig n if ic a n t e ffe c t o f  ae ra tio n  on th e  surv iva l ra te o f  f r y .  A lth o u g h  w a te r 
m o ve m e n t rate had a d ire c t re la tio n  on su rv iva l, i t  was n o t s ta t is t ic a lly  s ig n if ic a n t. L ikew ise , 
no  in te ra c t io n  was observed be tw een  th e  tw o  fac to rs .
The f in a l average w e ig h t per tre a tm e n t varied inverse ly  w ith  surv iva l. H ow ever, the  to ta l 
y ie ld  o b ta in e d  per t re a tm e n t was d ire c t ly  re la ted  to  surv iva l, b u t  d iffe rences  w ere n o t s ig n ifica n t 
(P 0 .1 0 ). A na lys is  o f  variance show ed n o  s ig n ific a n t e ffec ts  o f  fac to rs  A  and B to  g ro w th  w ith  
ca lcu la ted  F values o f  0 .7 7 5  and 2 .1 0 8 , respective ly . L ikew ise , no in te ra c tio n  e ffe c t was observed 
be tw een fa c to rs  A  and B to  g ro w th  w ith  co m p u te d  F value.
O bserved te m p e ra tu re , s a lin ity ,  m ean pH  and N H 3  and d issolved oxyg en  are sum m arized 
in T a b le  2 . T e m p e ra tu re  varied f ro m  a m in im u m  o f 2 7 ° C  to  a m a x im u m  o f 3 5 °C . The low est 
(2 7 °C ) was observed a t 0 5 0 0  hours  in  a lm o s t a ll ponds d u r in g  th e  f i r s t  th re e  days o f  c u ltu re  
p e r io d . I t  appeared th a t  th e  ae ra tio n  system  had no  in flu e n ce  on  d iu rn a l changes in 
te m p e ra tu re , a lth o u g h  w a te r m o ve m en t a t 6 hrs d a ily  appeared to  cause s lig h t ly  lo w e r m in im u m  
te m p e ra tu re  as com pared  to  3 ho u rs  w a te r m ovem en t d u r in g  high tid e .
Tab le 2 . Mean m axim um  w ater tem perature and salin ity , pH and N H 3  and dissolved oxygen  
recorded per treatm ent during the culture period.
T e m p e ra tu re  
°C
S a lin ity  
p p t
D .O . 
ppm
pH n h 3 
(ppm )
A 34 .5 38 4 .4 7.9 0.021
B 34 .7 38 4.7 7.8 0 .0 7 6
C 34 .7 40 4.9 7 .8 0 .0 1 2
D 3 4 .8 40 4 .6 7 .8 0 .0 9 6
Observed ranges in  s a lin ity  (30  to  3 8  p p t)  w ere w ith in  to le ra b le  lim its  a lthough  these w ere 
h igh  fo r  best g ro w th  and surv iva l o f  penaeid f r y .  The re la tive ly  h ighe r increase in  s a lin ity  in  
tre a tm e n ts  C and D co u ld  also be a t t r ib u te d  to  the  greater gap be tw een frequ en cy  and lesser 
vo lum e  o f  w a te r  exchange as com pared  to  tre a tm e n ts  A  and B. The fre q u e n t w a te r f lo w  d id  n o t
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o n ly  p reven t h ighe r increase in s a lin ity  b u t  also p ro v id ed  w a te r re p le n ish m e n t fo r  losses such 
as those  due to  eva p o ra tio n  and seepages. T he  e ffe c t was re la tiv e ly  p ro m in e n t in  tre a tm e n ts  
A  and B w ith  grea te r rate o f  exchange as com pared  to  tre a tm e n ts  C and D.
pH  in th is  e x p e rim e n t ranged be tw een  7 .2  to  8 .3 . M ost observed pH  values ranged be tw een 
7 .6 – 7.9 . T h is  showed th a t  th e  system  v ir tu a lly  helps m a in ta in  accep tab le  pH levels re p o rte d  fo r  
m arine  c u ltu re  (S po te , 1970 ). The fre q u e n t f lo w  o f  a lka lin e  seawater had p ra c tic a lly  b u ffe re d  
possib le re d u c tio n  in  w a te r pH  w h ic h  was in flu e n ce d  b y  soil pH . In  a d d it io n ,  th e  lim e  tre a tm e n t 
o f  ponds in c lu d in g  th e  d ikes in  th is  s tu d y  was ta ke n  as a p re c a u tio n a ry  measure against th e  e ffec ts  
o f  acid so il c o n d it io n .  I t  shou ld  be no ted  th a t th e  average soil pH  d u r in g  p o n d  p re p a ra tio n  
was 4 .3 8 . H ow ever, a fte r  lim e  a p p lic a tio n  th is  had increased to  a b o u t 5.81 and was fu r th e r  
raised to  7.61 a t harvest.
T he  low est dissolved oxyg en  recorded was 3 .4  p p m  d u r in g  th e  f irs t  fe w  days o f  c u ltu re  
pe rio d  at 0 5 0 0  hours in  tre a tm e n ts  A  and D. T he  h ighest observed level was 12 .5  p p m  at 1600 
hours in tre a tm e n t B. H ighe r oxyg en  levels w ere observed in  tre a tm e n ts  B and C a lth o u g h  th e  
d iffe re nce s  w e re  n o t so p ro m in e n t.
The  mean am m o n ia  n itro g e n  c o n c e n tra tio n  ranged fro m  0  p p m  to  a m a x im u m  o f  0 .0 2 2  ppm . 
T h is  c o n c e n tra tio n  a c tu a lly  varied fro m  0 pp m  observed fre q u e n tly  in  tre a tm e n ts  B and C, and at 
h ighe r c o n c e n tra tio n  o f  0 .0 8  pp m  in  tre a tm e n t A . T he  results suggested an inverse re la tio n  w ith  
survival a lth o u g h  no appa ren t re la tio n s h ip  was observed w ith  g ro w th  rate.
T he  fin a l average b o d y  w e ig h t ob ta in e d  fro m  each tre a tm e n t seemed to  be inve rse ly  re la ted 
to  su rv iva l, w ith  365  mg fo r  B, 3 9 3  m g fo r  C, 4 2 0  mg fo r  A  and 4 7 8  mg fo r  D. The  good g ro w th  
and surviva l rates ob ta in ed  in  th is  e x p e rim e n t c o u ld  be a ttr ib u te d  to  a e ra tio n , th e  use o f  she lte ring  
m a te ria ls , abundance o f  n a tu ra l fo o d  and good p re d a to r  c o n tro l.  I n h a tch e ry  ta n ks  th e  fu n c t io n  o f 
ae ra tion  is n o t o n ly  to  p ro v id e  adequate oxygen  su p p ly  o r  to  release to x ic  gases b u t also to  keep 
pa rtic le s  o f  o rgan ic  n u tr ie n ts  suspended in  w a te r (S h igueno , 19 7 5 ; C o o k , 19 76 ). W hen 
f r y  are released in  ponds at e a rly  stages (P4 P5 ) th e y  are k n o w n  to  be incapab le  o f  searching fo r  
th e ir  fo o d , n a tu ra l o r  sup p lem en ta l. T h is  is accom plished  in a w e ll c ircu la te d  o r aerated po n d , 
m ak ing  n u trie n ts  and fo o d  re a d ily  accessible to  an im a ls aside f ro m  p ro v id in g  adequate o xyg en  
sup p ly  and releasing to x ic  gases.
The re la tive ly  h ighe r surviva l rates ob ta in ed  in  th is  s tu d y  ju s t i fy  th e  need fo r  ae ra tio n  
w hen  using the  earlies t stages o f  f r y  (P4P5) at h igh e r s to c k in g  dens ities  (10 0  p cs /m 2). F o r 
o ld e r stages (P16 and above) regardless o f  source and a t lo w e r s to ck in g  de ns ities  (less th a n  50  
p cs /m 2 ) nu rse ry  op e ra tions  based on  tra d it io n a l m e tho d  co u ld  also achieve b e tte r  surv iva l rates.
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